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PACKAGING WITH EASY OPEN gEATimv. 

REFERENCE TO PRIOR APPLICATION 
This is a continuation-m-part of U.S. Patent Application No. 10/366,872, filed February 14, 
2003, herby incorporated herein by reference. 

BACKGROUND 

The present invention relates to packaging for disposable absorbent articles. More 
particularly, ttie present invention relates to packaging containing a single disposable absorbent 
article, tfie packagiiig having an easy open feature. 

Disposable absorbent articles such as, for exaiiq>le, di^}ers, training pants and incontinence 
garments desirably provide a comfortable fit about tiie wearer and contain body exudates. Such 
disposable absorbent articles are commercially packaged in packages which include miiltq>le 
disposable absorbent articles therein. 

Conventional packages containing multiple disposable absorbent articles have either 
contained no opening feature, or in some commercial packages a portion of the package may have 
been perforated forming a weakness which aided the user in opening the package. Because these 
packages contain multiple disposable absorbent articles, are typically opened in the home, and are 
only opened once per multiple articles, many of the opening features provided have been adequate. 
Additionally, these packages are large in comparison to user's hands and fingers, allowing the user 
to easily obtain a grip on the package thus providing the user with a mechanism to easily open the 
package and retrieve the products inside. 

Space, modesty, and portability considerations, however, illustrate that a need exists for a 
package containing a single disposable absorbent article. Further, these considerations also 
illustrate that a need exists for a package containing a single disposable absorbent article, which is 
provided in a much smaller, folded configuration compared to its expanded in-use, unfolded 
configuration. Such a packaged disposable absorbent article would desirably be sized to fit into a 
purse or a standard shirt or pants pocket. 

Packages containing a single disposable absorbent article, however present unique 
challenges with regard to opening. First, the packages contain a single disposable absorbent article 
and are relatively small compared to the user's hands and fingers maldng it difficult for the user to 
grasp a portion of the package for opening. Second, discreetness and portability concerns may lead 
to the single disposable absorbent article being packaged very tightly, again causing difBculty in 
opening. Third, a single disposable absorbent article may be vacuumed packaged requiring 
tougher, "air tighf materials which may be difficult to tear open. These factors result in packages 
containing a single disposable absorbent article being more difficult to open than packages 
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containing multiple disposable absorbent articles. Furthermore, since a package containing a single 
disposable absorbent article must be opened every time a disposable absorbent article is used, any 
difBculty in opening the package is experienced every time a disposable absorbent article is used. 
Consequently, there has remained a need to provide packages containing a single disposable 
absorbent article that are easy to open. 



SUMMARY 

In response to the foregoing need, the present inventor undertook intensive research and 
development efforts that resulted in the discovery of a package for enclosing a single disposable 
absorbent article. One version of the package of the present invention includes a first piece of 
material and a second piece of material. The first piece of material and the second piece of material 
are operatively associated with one another to enclose the absorbent article. The operative 
association defines a seal. Additionally, at least a portion of the first piece of material and at least a 
portion of the second piece of material extend beyond the seal to deliver an opening element. 

Another version of the present invention provides a package enclosing a single disposable 
absorbent article. The package includes a layer of material having an interior surfece and an 
extorior surfece. The layer of material is configured to provide an interior space and at least two 
lateral seals. The absorbent article is situated witiiin the interior space of fee package. A portion of 
the layer of material extends beyond at least one lateral seal to provide an opening element. 

Still another version of the present invention discloses yet another package enclosing a 
single disposable absorbent article. The package includes a first piece of material and a second 
piece of material. The first piece of material and the second piece of material are operatively 
associated with one another to enclose the absorbent article. The operative association defines a 
seal. The seal defines at least one lateral edge and at least one longitudinal edge. At least a portion 
of the first piece' of material and at least a portion of the second piece of material extend beyond the 
seal to deliver an opening tab. Additionally, a portion of the opening tab extends beyond at least 
one lateral edge of the seal, and a portion of the opening tab extends beyond at least one 
longitudinal edge of the seal. 

DRAWmCS 

The foregoing and other features, aspects and advantages of the present invention will 
become better understood with regard to the following description, appended claims and 
accompanying drawings, where; 

Fig. 1 illustrates a plan view of a disposable absorbent article in an unfastened, stretched 
and laid flat condition with the surface of the article which contacts the wearer's skin facing the 
viewer and with portions of the article partially cut away to show the underlying features; 

-2- 
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Fig. 2 illustrates a perspective view of the absorbent article in which each side is folded 
over the center; 

Fig. 3A illustrates a perspective view of the absorbent article of Fig. 2 folded into a 
bifolded configuration; 

Fig. 3B illustrates a perspective view of a prefastened absorbent article folded into a 
bifolded configuration; 

Fig. 4 illustrates a perspective view of the absorbent article of Fig. 2 folded into a trifolded 
configuration; 

Fig. 5 illustrates a perspective view of the absorbent article of Fig. 3 A or 3B folded into a 
quadrifolded configuration; 

Fig. 6 illustrates a perspective view of the absorbent article of Fig. 3 A or 3B having each 
ended folded over a center to provide generally an "S" configuration. 

Fig. 7 illustrates a perspective view of the absorbent article of Fig. 3A or 3B which has 
each end folded inward to provide generally a "Pretzel;" configuration; 

Fig. 8 illustrates a perspective view of the absorbent article of Fig. 2 which has been rolled 
into a genially cylindrical configuration; 

Fig, 9 illustrates a schematic representation of an apparatus for packaging disposable 
absorbent articles; 

Fig. lOA illustrates an elevation view of an alternative apparatus for packaging disposable 
absorbent articles; 

Fig. lOB illustrates a plan view of the apparatus of Fig. lOA; 

Fig. 1 OC illustrates a perspective view of the sealing region fi-om Fig. 1 OA; p. 

Figs. IIA - lie. illustrate different versions of packages in which disposable absorbent 
articles may be packaged; ^ 

Figs. 12A - 12C illustrate a version of an alternative package in which disposable 
absorbent articles may be packaged; 

Figs. 13A - 13B illustrate a version of an alternative package in which disposable 
absorbent articles may be packaged; 

Figs. 14A - 14B illustrate a version of a further alternative package in which disposable 
absorbent articles may be packaged; 

Fig. 15 illustrates two packages with nested opening elements placed adjacent to one 

another; 

Figs. 1 6A - 1 6E illustrate various nested opening elements; 

Figs. 17A~ 17C illustrate various tear initiating end seals; and 

Figs. 18A- 18B illustrate three-sided seal packages with opening elements. 
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Pescription 

The present disclosiire of the invention will be expressed in terms of its various 
components, elements, constructions, configurations, arrangements and other features that may also 
be individually or collectively referenced by the term, "aspect(sr of the invention, or other similar 
terms. It is contemplated that the various forms of the disclosed invention may incorporate one or 
more of its various features and aspects, and that such features and aspects may be employed in any 
desired, operative combination thereof. 

It has been discovered that disposable absorbent articles, such as a diaper, a training pant, 
or an adult incontinence pant or garment, may be packaged individually in a package with a feature 
to provide for easy opening. Such a packaging provides the end-user with a portable, convenient, 
and discrete method for using disposable absorbent products. Absorbent articles may be packaged 
individually in packages including one, two, or more pieces of packaging material. These packages 
may contain an absorbent article that is in an unfolded configuration or tiie article may be folded 
one or more times to provide a smaller more discreet package. 

Versions of the packages of the present invention desirably present the user with an 
opening element that provides tiie user with a location to grasp the package facilitating opening. 
This opening element may be provided on a package formed fiom one, two, or more individual 
pieces of material. Desirably fliis opening element provides the user with a method to open the 
package at a seal with a controlled opening. This controlled opening, allows the user to create an 
opening in the package for removal of the disposable absorbent article, without separating the 
package into two unconnected pieces. 

The packages of the present invention may be formed in a number of different ways. The 
package may be formed in a batch process where a single package is formed at a time. 
Alternatively, the package may be formed in a batch process where multiple packages are formed at 
a thne, and alternatively, the package may be formed in a continuous process where a number of 
packages are formed in uninterrupted succession. Further, the packages of the present invention 
may be formed in a combination of methods, such as, by way of non-limiting exanq)le, the 
absorbent articles being folded in a continuous process, and then packaged in either a single 
package batch process or multiple package batch process. 

Reference will now be made in detail to one or more versions of the invention, exan^les of 
which are illustrated in the drawings. Each example and version is provided by way of explanation 
of the invention, and not meant as a limitation of the invention. For example, features iUustrated or 
described as part of one version may be used with another version to yield stHl a further version. It 
is intended that the invention include these and other modifications and variations as coming within 
the scope and spirit of the invention. 
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The pres^it invention is directed toward packages containing a single disposable absorbent 
article which may be used to absorb body exudates, and which is designed to cover at least a 
portion of a lower torso when wqm by a wearer. It will be appreciated, however, that descriptions, 
figures, exan^Ies, test(s), and so forth of a particular packaged disposable article, such as a diaper, 
are only by way of example, and are intended as non-limiting in the scope and spirit of the 
invention. 

The disposable absorbent articles may include other types of absorbent articles, such as 
adult incontinent products, training pants, other personal care or health care garments, diaper pants 
and other types of garment-style disposable absorbent articles. Diapers are disclosed in U.S. Pat 
No. 4,704,1 16 to Biloe, U.S. Pat No. 4,050,462 to Woon et al., U.S. Pat. No. 5,383,872 to Roessler 
et al., U.S. Pat No. 6,028,240 to Wessel et al, U.S. Pat No. 6,316,687 to Davis et al., and U.S. Pat 
No. 6,443,938 to Vogt. Training pants are disclosed in U.S. Pat No. 4,641,381 to Reran et al., U.S. 
Pat No. 4,646,362 to Hcran et al., U.S. Pat No. 5,766,389 to Brandon et al., and U.S. Pat No. 
6,297,424 to Olson et al. Adult incontinence products are disclosed in U.S. Pat No. 4,630,320 to 
Van Compel, U.S. Pat No. 4,886,512 to Damico et al., U.S. Pat. No. 5,651,778 to Melius et al., 
U.S. Pat No. 6,260,211 to Rajala et al., and U.S. Pat No. 6,387,085 to Van Gompel et al. 

Turning now to the drawings, Fig, 1 illustrates a disposable diaper 20 as having a front 
portion 42, a rear portion 46, and a crotch portion 44 located between the front and rear portions. 
The disposable diaper includes an outer cover 48, a bocfyside liner 30, and an absorbent structure 50 
situated between the outer cover 48 and the liner 30. The outer edges of the diaper 20 define a 
periphery 52 with laterally opposed, longitudinally extending side edges 54; longitudinally 
opposed, laterally extending end edges 56; and a system of elastomeric gathering members, such as 
a system including leg elastics 60 and waist elastics 62. The longitudinal side edges 54 define leg 
openings 58 for the diaper 20, and optionally, are curvilinear and contoured. The lateral end edges 
56 are illustrated as straight, but optionally, may be curvilinear. The diaper 20 may also include 
additional components to assist in tiie acquisition, distribution and storage of bodily exudates. For 
example, the diaper 20 may include a transport layer, such as described in U.S. Pat. No. 4,798,603, 
to Meyer et al., or a surge management layer, such as described in European Patent OfBce 
Publication No. 0539703, published May 5, 1993. 

With regard to the designated surfaces of the absorbent article and its components, the 
various upper or bodyside surfaces are configured to face toward the body of the wearer when the 
absorbent article is wom by the wearer for ordinary use. The various opposing or lower surfaces 
are configured to face away from the wearer's body when the absorbent article is wom by the 
wearer. 
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The diaper 20 gently defines a longitudinally extending lengfc dimension 64, and a 
laterally extending width dimension 66, as representatively illustrated in Fig. 1. The diaper may 
have any desired shape, such as rectangular, I-shaped, a generally hourglass shape, or a T-shape. 

The outer cover 48 and the hner 30 may be generally coextensive (e.^., Fig. 1), or 
optionally, may be non-coextensive. Either or both of the outer cover 48 and the Uner 30 may have ' 
length and width dimensions which are generally larger than those of the absorbent siructure 50 and 
extend beyond the corresponding dimensions of the absorbent structure 50 to provide longitudinal 
side edges 54 and lateral end edges 56 which may be connected or otherwise associated together in 
an operable manner. As used herein when describing the liner 30 in relation to the outer cover 48 
and vice versa, flie term "associated'' enconq)asses configurations in which the hner 30 is directly 
joined to the outer cover 48, and configurations where flie liner 30 is indirectly joined to the outer 
cover 48 by affixing portions of flie liner 30 to intermediate members which in turn are afBxed to at 
least portions of the outer cover 48. The liner 30 and flie outer cover 48 can, for example, be joined 
to each other in at least a portion of the diaper periphery 52 by attachment mechanisms (not shown) 
such as adhesive bonds, sonic bonds, thermal bonds, pinning, stitching, or a variety of oflier 
attachment techniques known in the art, as well as combinations thereof. 

Various vfoven and nonwoven fabrics may be used for the liner 30. For exanq)Ie, the liner 
30 may be composed of a meltblown or sfpunbonded web of polyolefin fibers. The liner 30 may 
also be a bonded-carded web conq>osed of natural and/or synthetic fibers. The liner 30 may be 
composed of a substantially hydrophobic materia], and the hydrophobic matmal may, optionaUy, 
be treated Avith a surfactant, or otherwise processed, to impart a desired level of wettability and 
hydrophilicity. Specifically, the liner 30 may be a nonwoven, spunbond, polypropylene fabric 
composed of about 2.8 to about 32 denier fibers formed into a web having a basis weight of about 
22 gsm and a density of about 0.06 g/cc. 

The liner 30 may also be surface treated with about 0.3 weight percent of a surfectant 
mixture that contains a mixture of AHCOVEL Base N-62 surfactant and GLUCOPON 220UP 
surfactant in about a 3:1 ratio based on a total weight of the surfactant mixture. The AHCOVEL 
Base N-62 surfactant is purchased fi-om Hodgson Textile Chemicals hic, a business having offices 
in Mount Holly, North Carolina, and includes a blend of hydrogenated ethoxylated castor oil and 
sorbitan monooleate in a 55:45 weight ratio. The GLUCOPON 220UP surfactant is purchased 
firom Henkel Corporation, Gulph Mills, Pennsylvania, and includes alkyl polyglycoside. The 
surfectant may also include additional ingredients such as aloe. The surfactant may be applied by 
any convoitional means, such as spraying, printing, brush coating, foam or the like. The surfactant 
may be applied to the entire liner 30 or may be selectively applied to particular sections of the liner 
30, such as the medial section along the longitudinal cehterline of a diaper, to provide greater 
wettability of such sections. 
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The outer cover 48 may suitably be coiiq)Osed of a material which is either Uquid 
permeable or liquid impermeable. It is generaUy desirable that the outa: cover 48 be formed from a 
material which is substantially hquid in^ermeable. For exairq>le, a typical outer cover 48 can be 
manufactured from a thin plastic fihn or other flexible hquid impermeable material. For example, 
the outea: cover 48 may be formed from a polyethylene film having a thickness of from about 0.012 
mm (0.5 mil) to about 0.051 nmi (2.0 mils). If desirous of presenting the outer cover 48 with a 
more cloth-like feel, the outer cover 48 may include a polyethylene fihn having laminated to the 
lower or outer surface thereof a nonwoven web, such as a spunbond web of polyolefin fibers. For 
example, a polyethylene fihn haying a thickness of about 0.015 mm (0.6 mil) may have thermally 
lammated thereto a spunbond web of polyolefin fibers, which fibas have a thickness of about 1.5 to 
about 2.5 denier per filament, which nonwoven web has a basis weigjit of about 24 gsm (0.7 osy). 
Methods of forming such cloth-like outer covers are known to flhose skilled in the art 

Further, flie outer cover 48 may be formed of a woven or nonwoven fibrous web layer 
which has been totally or partially constructed or treated to impart a desired level of liquid 
impermeability to selected regions that are adjacent or proximate the absorbent structure 50. Still 
further, the outer cover 48 may optimally be composed of micro-porous 'Troathable" material 
which permits vapors to escape from the absorbent structure 50 while still preventing liquid 
exudates from passing through the outer cover 48. 

The absorbent structure 50 may include a matrix of hydrophilic fibers, such as a web of 
cellulosic fluff, mixed with particles of a high-absorbency material commonly known as 
superabsorbent material. In a particular version, the absorbent structure 50 includes a mixture of 
superabsorbent hydrogel-forming particles and wood pulp fluff. The wood pulp fluff may be 
exchanged with synthetic polymeric, meltblown fibers or witii a combination of meltblown fibers 
and natural fibers. The superabsorbent particles may be substantially homogeneously mixed with 
the hydrophilic fibers or may be non-uniformly mixed. One suitable type of wood pulp fluff is 
identified with tiie trade designation CR-1654, available from Bowater, hic, Greenville, South 
Carolina, and is a bleached, highly absorbent sulfate wood pulp containing primarily soft wood 
fibers. A special densification pulp, identified witii the trade designation ND^16, avaUable from 
Weyerhaeuser of Fed^al Way, Washington, is also suitable for use. 

To hmit any undesired movement of superabsorbent material, the disposable diaper 20 may 
also include a wrap sheet (not shown) which is placed immediately adjacent and partially or totally 
around the entire absorbent structure 50, around an individual layer of tiie absorbent stmcture 50, or 
around one or more selected elements of the absorbent structure 50, as desired. The wrap sheet is 
typically a layer of absorbent material which covofs at least the upper and lower surfaces of the 
absorbent structure 50 prior to the absorbent structure 50 being situated between the outer cover 48 
and the Kner 30. 
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The absorbent structure 50 may have any of a number of shapes. For example, the 
absorbent structure 50 may be rectangular, I-shaped or T-shaped. It is generally desired that flic 
absorbent structure 50 be narrower in the crotch portion than ttie rear or front portion(s). 

The diaper 20 has been discussed in detail herein. However, it will be understood by those 
skilled in the art that the foregoing description also applies to a training pant and to an adult 
incontinence pant or garment, whether formed as a pant or provided as a refastenable garment 

Turning now to folding configurations or "footprints'', a disposable absorbent article, that 
is, for purposes of illustration only and not by way of limitation, the diaper 20 illustrated in Fig. 1, 
is folded to provide a reduced or more compact configuration or footprint. The various compact 
footprints, created by diffbrait folding techniques, are compared to the unfolded footprint, ftat is, 
the measurement of the area as defined immediately within the outer perimeter or diaper periphery 
52. Each folded compact configuration of each absorbent article, namely, the diaper 20 described 
below and shown in Figs. 3-8 is measured along a longitudinal direction or length dimension 138 
(generally along a direction) and a lateral direction or width dimension 140 (generally along an 
**x" direction). 

In addition, a depth dimension 142 (generally along a "z" direction, generally positioned 
perpendicular relative to a plane formed by the **x" and V' directions), is measured in both the 
unfolded foo^nint of the diaper/ diaper pant 20, and the folded compact footprint. 

In initially folding a disposable absorbent article such as, by way of non-limiting example, 
a diaper 20, each side 148 is folded inward over the area containing the absorbent structure 50, as 
shown in Fig. 2. The diaper 20 is tiien folded agam at approximately the center 144 to provide a 
bifolded diaper 20 having two overlapping panels 150 of approximately equal length, as 
schematically illustrated in Fig. 3A. A pre-fastened diaper or disposable swim pant achieves this 
bifolded configuration by folding the front ear portions and the back ear portions, as shown in Fig. 
3B. 

In an alternative, as schematically illustrated in Fig. 4, the diaper 20, folded initially as ' 
shown in Fig. 2 is folded such that each end 152 is folded over and overlaps about a third of the 
other to provide three approximately equal and overlapping panels 150. Li this manner, a trifolded 
diaper 20 is provided. 

In another alternative, as schematically illustrated in Fig. 5, the bifolded diaper 20 shown in 
Fig. 3A or 3B is then overlapped again to provide a quadrifolded diaper pant 20 having four 
approximately equal and overlapping panels 150. 

Jn yet another alternative, as schematically illustrated in Fig. 6, the bifolded diaper 20 
shown in Fig. 3 A or 3B is then folded such that approximately one third of each bifolded end 154 
of the folded diaper is folded over each side of a center portion to provide an "S" folded diaper 
having six approximately equal and overlapping panels 150. 
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In still yet another alternative, as schematically illustrated in Fig. 7, each end 154 of the 
bifolded diaper 20 shown in Fig. 3A or 3B is overlapped inwardly, toward a center portion 156 to 
provide a 'Tretzel" fold having eight overlapping panels 150. 

In stiU a further version, as iUustrated in Fig. 8, the diaper 20 of Fig. 2 is rolled from one 
end to the other to form a generally cylindrical shape. This configuration, providing a continuous 
rotation of the diaper 20 around a center, differs from folds; it has no planar surfece in the folded 
configuration, other than each end, since it forms, generally, a cyhndrical shape. It will be 
understood, however, fliat the present article may be folded in any manner consistent with the 
present invention, and flie foregoing folding techniques and rolled technique are not intended to 
limit the scope of the invention. 

In folding! the article, folding the fasteners is usually taken into consideration. Fasteners 
desirably are not folded in the widfli (cross-machine) direction, because such folding often impacts 
the ability of the fasteners to fasten to the landing 2xme attachmCTit panel. Damage to the fasteners 
may occur if the fastener is bent such that a portion of the fastener lies in one plane while another 
portion lies in a curve and/or another plane. Specifically, the fasteners may be damaged such that 
they are not capable of maintaining a sufBcient contact with the attachment panel, thereby causing 
the article to unfesten from a torso. Therefore, flie fasteners are desirably maintained in a consistent 
plane or planar surface when folded with the article in any of the foregoing folded configurations. 

The article may be folded by hand or by machine folded (not shown). The article is then 
packaged. 

Schematically illustrated shown in Fig. 9 is one mefliod and apparatus 157 of packaging a 
diaper 20. hi this example, a first reel 158 has sheet material 159 which is rotatably supported on a 
bed 160 having a vacuum cavity former 162 provided where the diaper 20 is disposed. Diapers 
20, such as, for example, flie diaper 20 folded as illustrated in Fig. 6, are provided at a loading 
station 164 and they are disposed on the sheet material 159 over the cavity former 162. The 
diapers 20 are carried to a packaging station 165 which has a vacuum chamber (not shown). The 
packaging station 165 also contains fibn (not shown) and a seaUng apparatus (not shown) for 
seahng the diapers 20 in the cavities while they are in the vacuum chamber. The diapers 20 in the 
forming cavities 162 are carried into the packaging station 165 and the chamber is closed. A 
vacuum is apphed to the diapers 20 and the cavities 162, and fihn is then positioned and sealed over 
each cavity via sealing devices, such as thermal seahng, ultrasonic bonding, or any other sealing 
methods known by those skilled in the art. The vacuum depressurizes the chamber in the 
packagmg station to a pressure which is less than the atmospheric pressure outside of the chamber. 
After the package is sealed, the vacuum is removed from the chamber, and the chamber and the 
articles sealed in packages therein are permitted to return to regular atmospheric pressure, which 
results in con^ression of the articles in the packages, providing a soft package (form-fill-seal) 

"9- 
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which is formed about the diaper 20. The packaged article 190 may thereafter be removed (not 
shown). Any type of packaging device may be utilized which permits the diaper 20 to be 

situated in the packaging described herein. Many techniques and apparatus for vacuum packaging 
are known in the art and commercially available. 

The amount of vacuum is typically an amount necessary to result in compression of fee 
article so that it may be contained and reduced in size wifliin and along with the package. The 
amount of vacuum suitable for use m packages of the present mvention is generally no more than 
32; alternatively, no more than 31; alternatively, no more than 30; alternatively, no more tiian 
29; alternatively, no more than 28; alternatively, no more than 27; alternatively, no more than 
26; alternatively, no more than 25; alternatively, no more than 20; alternatively, no more than 
15; alternatively, no more than 14; alternatively, no more than 13; alternatively, no more than 
12; alternatively, no more than 11; alternatively, no more flian 10; alternatively, no more than 9; 
alternatively, no more than 8; alternatively, no more than 7; and finally, alternatively, no more 
than 6 mches of Mercury. The amount of vacuum suitable for use in packages of die present 
invention is generally no less than 5; alternatively, no less than 6; alternatively, no less than 7; 
alternatively, no less than 8; alternatively, no less than 9; alternatively, no less than 10; 
alternatively, no less than 11; alternatively, no less than 12; alternatively, no less than 13; 
alternatively, no less than 14; alternatively, no less than 15; alternatively, no less than 17; 
alternatively, no less than 23; alternatively, no less tiian 25; alternatively, no less than 26; 
alternatively, no less than 27; alternatively, no less tiian 28; alternatively, no less .than 29; 
alternatively, no less than 30; and finally, alternatively, no less than 31 mches of Mercury. 
Thus, the amount of vacuum may be no less than 5 up to no more than 32 inches of Mercury; 
although the approximate amount of vacuum may vary according to, inter alia, the general design 
and intended use of the package. 

In the version of Fig. 9, the package is at least partiaUy a preformed package. The 
conq)ression or pressure on the article may be exerted at least partiaUy by the package. 
Alternatively, the package may be formed around the diaper 20. 

The article, desirably vacuum packaged, is sealed in a package desirably constructed of a 
material with a substantially low gas permeability, including, but not hmited to, a polymeric film, 
such as. by way of non-limiting example, a polyethylene terephthalate (PET), a polyvinyldichloride 
(PVDQ, having an oxygen teansmission of about less tiian 3.0 cc/100 inV24 hours at 73 degrees F. 
and 0 percent relative humidity (RH). MuKflayer fihns. each providing a different function, may be 
utilized. For exanq)le, one layar may have a heat scalable property, such as polypropylene or 
potyetltylene, anofeer layer may provide strengfli, such as polyester and/or nylon, and another layer 
may provide substantialty reduced gas permeability, such as PET or PVDC. Also, fihns with 
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reduced permeability to vapors (that is, films that have substantially low gas permeability or are 
substantially gas impermeable for a variety of applications) can themselves be composites, such as 
where one layer is a flexible polymer, such as polyurethane, polyethylene, ether polyurethane, or 
polypropylene, while another layer is coated on or coextruded and serves as a barrier layer. Barrier 
layers can generally be viewed as substantially organic based or substantially inorganic based. For 
example, U.S. Pat No. 3,442,686 describes a Shn composite in which silicon oxide coatings are 
deposited on polymers to serve as a barrier layer. This produces barrier coatings on even quite thin 
polymer films of oxygen transmission rate properties of about 0.2 cc/100 inVday and similar water 
vapor transmission rate properties. However, it will be appreciated tiiat a variety of materials 
having substantially low gas permeability or substantially gas impermeable inaterial(s) known in 
tfie art may be used. 

Desirably, with a substantially low gas permeable material and/or package, the gas 
permeability rate is less than about 5.0 cc/100 inV24 hours to about 0.05 cc/100 inV24 hours. More 
desirably, flie gas permeability rate is less than 4.0 cc/100 irf/24 hours to about 0.07 cc/100 irf/24 
hours. Even more desirably, the gas permeability rate is less than about 3.0 cc/100 inV24 hour? to 
about 0.10 cc/100 irf/24 hours. Even more desirably, the gas permeability rate is less than about 
2.0 cc/100 inV24 hours to about 0.10 cc/100 irf/24 hours. 

In addition, it is advantageous to control heat during folding and packaging the article. The 
temperature of at least the absorbent core is desirably kept below about 1 10 degrees C. Even more 
desirably, the temperature of at least the absorbent core is kept at below about 80 degrees C. Yet 
even more desirably, the temperature of at least the absorbent core is kept below about 50 degrees 
C. Still even more desirably, the temperature of at least the absorbent ccwre should be kept below 
about 24 degrees C. 

Schematically illustrated in Figs. lOA and lOB is a second method and apparatus 103 of 
packaging a diaper 20. In this exan^^le, a web W of packaging material is fed from a feed roll (not 
shown) to a rotary cutter (not shown) by means, including a pair of draw rolls 134. The web W 
may be a polymeric film, as mentioned above. 

The apparatus 103 wraps and seals the flat web aroimd the diaper 20. The web W is guided 
in such a maimer that longitudinal edge portions 1 14 of the web W are brought into close proximity 
to form, at F, a fin seal seam as the web is drawn forward by the rolls 134. The fin seal may be 
formed at F wifli many mefliods known in the art, by way of example, ultrasonic, heat, adhesive, or 
as shown in the apparatus 103, a blast of hot air is introduced through nozzle 107. The hot air may 
melt the polymeric fibn so that the adjacent surfaces of the edge portions 1 14 become tacky, where 
after the surfaces are sealed togeflier by passage of the fin seal F through the nip of a pair of rollers 
1 10 thereby forming the seam. 
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The web W is drawn by the rolls 134 over an idler roller 120 and along a horizontal 
. forming plate 1 15. Top conveyor 106 and bottom conveyor 105 transport folded diapers 20 from a 
folding process (not shown) and place the folded diaper 20 on the web W as the web W is being 
folded around the diaper 20. The speed of the conveyors 105, 106 relative to the speed of the web 
W can be varied to position the diapers 20 closer or further apart. Additionally, the diapers 20 on 
the conveyors 105, 106 may be spaced with a uniform distance between diapers 20, or the diapers 
may be spaced such that tiie spacing varies between diapers 20. Rollers 116 and guides 117 form 
the web around the diapers 20 against the plate 1 15 with the edge portions 1 14 vertical and held 
open by a predetermined amount by guides 118 and 119. The nozzle 107 has a flattened end 107 
and is positioned in flie open fin seal F and hot air is directed against the adjacent surfaces of the 
edge portions 1 14 through a multiplicity of holes in the flattened end 107a of the nozzle. The 
rollers 1 10 are geared together by gears 111 and loaded against each other by a spring 111a. The 
fin seal is drawn through the nip of the rollers 1 10 by the draw rolls 134 and the rollers 1 10 are thus 
caused to rotate and press together flie longitudinal edge portions 1 14 to make the seam and at the 
same time to cool the seam prior to the fin seal being folded flat by a guide 1 13. 

The surface of the rollers 110 which contact the longitudinal edge portions 114 may be 
smooth. Alternatively the surface of the rollers which contact the longitudinal edge portions 114 
may be textured to change the quality or aesthetics of the fin seal F. AdditionaUy, the roU^s 1 10 
may be driven by drive 1 12. Additionally, ttie rollers 1 10 may have a cutting device to trim the fin 
seal, or an additional trimming device may be inserted between rollers 110 and guide 1 13. 

The rolls 134 may be made of a flexible material which allows the rolls 134 to deform and 
thus maintain contact with the web W at all tunes, when flie diaper 20 is between the rolls 134 as 
well as when only the web W is present between the rolls 134. Alternatively the rolls 134 may be 
mounted such that when a diaper passes between the rolls, a constant force is maintained but the 
rolls 134 travel away from one another, and come back to one another when the diaper 20 is no 
longer between the rolls 1 34, 

The web W containing the diapers 20 with a completed fin seal then passes through sealer 
135 which has sealing regions 135A and 135B. Sealing region 135A on the top roll of the sealer 
135 may be matched with a mating sealing region 135 A on the bottom roll of the sealer 135. 
Corresponding seahng region 135B on the top roll of the sealer 135 may be matched with a mating 
sealing region 135B on the bottom roll of the sealer 135. The sealer 135 is thus able to produce a 
first end seal formed by sealing region 135A, and a second end seal formed by sealing region 135B, 
where the first end seal differs from the second end seal. Representative sealing regions 135A and 
135B arc ilhistrated in Fig. 13C. The sealing regions 135A and 135B are shown with a seal 
producing region 133 and a cutting region 136. The seal producing region 133 may be of many 
patterns as known in the art The cutting region 136 of sealing region 135B is an example of a 
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nested opening tab which may be used in particular embodiments of die invention. The cutting 
region 136 as show is integrated into the sealer 135; alternatively the cuttmg region 136 may be 
located on a separate set of rollers, before or after the sealer 135 . The sealer 135 may product the 
seal using heat, pressure, ultrasonic energy, or any other method known in the art, or a combination 
of two or more metiiods. 

A disposable absoibent article, such as a diaper as described above, a training pant, or an 
adult incontinence pant or garment, may be packaged individually in a package with a feature to 
provide for easy opening. This singly packaged disposable absorbent article provides the end-user 
with a portable, convenient, and discrete method for using disposable, absorbent products. 
Absorbent articles may be packaged individually in packages including one, two, or more pieces of 
packaging material: These packages may contain an absorbent article that is in an unfolded 
configuration or the article may be folded as described above, or in another suitable manner, to 
provide a smaller more discreet package. 

The present invention presents the user with an opening element that provides a location to 
grasp the package facilitating opening. This opening element may be provided on numerous 
configurations of packages, as discussed in the following non-limiting exan^les. Desirably these 
opmng elements provide the user witii a mechanism to open the package at a seal with a controlled 
opening. This controlled opening, may allow the user to create an opening in the package for 
removal of the disposable absorbent article, without separating the package into two unconnected 
pieces. 

There are numerous different package configurations that may include flie present 
invention. Figs. 11 A -UC illustrate several different packaged absorbent articles 190. Package 
192A illustrates a form-fill-seal package holding an absorbent article 190A (such as, for example, 
the article shown in Fig. 6), as also generally shown in Fig. 9. Package 192B, as shown by Fig. 
1 IB, shows a bhster package having a living hinge and holding an absorbent article 190B (such as 
the article shown in Fig. 8). Fig. 1 IC illustrates an injection molded package having a hving hinge 
(not shown) which "holds a absorbent article 190C. The packages 190A-190C desirably include 
curvilinear comCTS, and each desirably provides size information (Fig. 11 A) for the absorbent 
article contained therein, as well as one or more attractive decorations, such as one or more letters, 
numbers, symbols, designs and/or patterns, an area to write a user's name and other information, 
and so forth. In addition, a wet sheet packet, a lotion pocket, a changing sheet, a disposal bag, one 
or more coupons, and so forth may be included on an inside of the package, as illustrated in 190C, 
or on an outside of the package (not shown). Desirably, each package 190A-190C will open 
without any small pieces of flie package tearing away separately, which is undesirable in tiie 
presence of small children and infants. The packages may be provided such that a plurality of 
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singly packaged articles are releasably coupled together by, for example, but not by way of 
limitation, perforations, bands, adhesives, and so forth. 

Further desirably, as illustrated in Fig. 11 A, the package 192 A will have an opening 
element For example the package 192A, as illustrated has a pull tab 194. The pull tab 194 
desirably extends beyond a seal 196 of the package 192A, so that it is easy to grasp between a 
fliumb and a jBnger by a caregiver, and permits easy opening of the package while maintaining the 
package 192 in one piece after being opened, and after the article has been removed The package 
is opened by grasping the puU tab 194 and pulhng relative to the package. Alternatively, instead of 
a pull tab, the opening element may be an opening tab. A package with an opening tab is opened 
by grasping one portion of the opening tab and pulling relative to a second portion of the opening 
tab, thereby allowmg the enclosed article to be removed. An opening element may be an extension 
of the packaging material that exteads beyond a seal that forms the package. 

The pull tab 194 shown in Fig. 1 1 A may be formed as a portion of flie top material 197 of 
the package 192A, and is desirably, but not by way of limitation, not coterminous with tiie bottom 
material 198 of the package 192A to which the tc^p material 192 is sealed. The pull tab 194 may 
have pull indicia such as words, symbols, and so forth (for example, but not by way of limitation, 
•Tull Here" illustrated in Fig. 1 1 A). The pull tab 194 may be formed of a thicker material, or may 
be embossed or otherwise textured, and so forth, to provide easy grasping and pulling by a 
caregiver. The pull tab 194 may be formed in one or more comers of the package 192A, or one or 
more pull tabs 194 may be provided on any pQrtion(s) of the package 192A (not shown). 
Desirably, the edges of the pull tab 194 are curvilinear. 

Figs. 12A, 12B, 12C, 13A, 13B, 14A, 14B illustrate several different packages which may 
contain a single absorbent article. Each of these figures illustrates different configurations of a 
singly packaged absorbent article which, by way of non-limiting example, include flhe present 
invention. 

Package 80 as represented in Fig. 12A illustrates a fin seal package containing a folded 
absorbent article 81A (not directly shown) (such as, for example, the article shown in Fig. 6). 
Package 80 has end seals 86, a fin seal 90, two folds 83, and an opening tab 88. The end seals 86 
may be any seal as known in the art, for example, adhesive, thermal, pressure, cohesive, ultrasonic, 
or any combination of these. The fin seal 90 may also be a variety of seals as known in the art. 

As used herein when describing a first portion of packaging material in relationship to a 
second portion of packaging material, the term "operatiyely associated" encompasses 
configurations in which the first portion of package material is directly joined to the second portion 
of packaging material, and configurations where fee first portion of packaging material is indirectly 
joined to the second portion of packaging material by affixing the first portion of packaging 
material to intermediate members which in turn are afiSxed the second portion of packaging 
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material. The first portion of packaging material and the secx)nd portion of packaging material 
may, for example, be joined to each other such as adhesive bonds, sonic bonds, thermal bonds, 
pinning, stitching, or a variety of other attachment techniques known in the art, as well as 
combinations thereof. The first portion of packaging material and the second portion of packaging 
material may be, before operative association, located on separate discrete pieces of material. 
Alternatively, flie first portion of packaging material and the second portion of packaging material 
may be, before operative association, located on the same piece of packaging material. 

Package 80 as represented in Fig. 12A, may be formed usmg the apparatus illustrated in 
Fig. 10 or any other similar apparatus as know in the art The end seal 86 may be continuous across 
the width of the package as illustrated in Fig 12A. Alternatively, flie end seal 86 may not be 
continuous across the width of the package. The end seal 86 may be formed such that it has a 
pattern to make opening easier, or the pattern may provide information about the product which is 
contained in the package. The end seal 86 may be formed in a multi step process, 1) an end seal 86 
is created that is not continuous but contains the articles within the package, 2) the package fi-om 
step 1 is exposed to a vacuum, 3) the end seal 86 is conq)leted, forming an air tight package and 4) 
the vacuum is removed delivering a vacuum packed article. 

Fig. 12B shows a cross section of the package 80 of Fig. 12A as viewed along flie line X- 
X', Fig. 12B shows absorbent article 81A, and fin seal 90. For illustrative purposes only, fin seal 
90 as shown in Fig. 12B is substantially perpendicular to the surface of the package 80. 
Alternatively, the fin seal 90 may be folded to be substantially parallel and laying on the surfece of 
the package 80, or the fin seal 90 may be in some position between substantially perpendicular and 
substantially parallel to the surface of the package 80. 

Fig. 12C is similar to Fig. 12B but illustrates an alternative to the fin seal 90. The package 
illustrated in Fig. 12C has an overlap seal 92. The overiap seal may be a variety of seals as know in 
the art, as described above. A package with an overlap seal 92 may be formed using an apparatus 
similar to that illustrated in Fig. 10, but with appropriate modifications to the fin sealing portion as 
loiown in the art. Specifically modification including removal may be desired of rollers 1 16, guides 
1 18, 1 19, rollers 1 10, drive 1 12 and gears 111. 

Package 80* as illustrated in Fig. 13A iUustrates a three-sided seal package containing a 
folded absorbent article 81B (such as, for example, the article illustrated in Fig. 6). Package 80' 
has end seals 86, a side seal 94, a fold 83, and an opening tab 88. The end seals 86 and flie side seal 
94 may be any seal as known in fee art, as described above. The end seals 86 and the side seal 94 
may be made in the same step in the packaging process and end seals 86 and side seal 94 may be 
the same seal (e.g. both adhesive seals). Altmatively the end seals 86 may be made in a first step 
and the side seal 94 may be made in a second step in the packaging process. In this situation, the 
end seals 86 may be a diflFerent seal than the side seal 94 (e.g. end seal 86 an adhesive, side seal 94 
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ultrasonic seal). The side seal 94 as illustrated in Fig. 13A extends the length of the opening tab 88. 
Alternatively the side seal 94 may extend a portion of the length of the opening tab 88, or the side 
seal 94 may not extend into the opening tab 88 and may terminate at the end seal 86. 

Fig. 13B illustrates a cross section of the package 80' of Fig. 13A as viewed along the line 
X-X'. Fig. 13B illustrates absorb«it article 81B, a side seal 94, and a fold 83. 

Package 80'' as represented in Fig. 14A illustrates a four sided seal package containing a 
folded absorbent article 81C (such as, for example, the article shown in Fig. 6). Package 80" has 
end seals 86, two side seals 94, and an opening tab 88. The end seals 86 and the side seals 94 may 
be any seal as known in the ar^ as described above. The end seals 86 and the side seals 94 may be 
made in the same step in the packaging process and end seals 86 and side seals 94 may be the same 
seal (e.g. both adhesive seals). Alternatively the end seals 86 may be made in a first step and the 
side seals 94 may be made in a second step in the packaging process, lii this situation, the end seals 
86 may be a different seal than the side seal 94 (e.g. end seal 86 an adhesive, side seal 94 ultrasonic 
seal). Alternatively three for the four seals may be foraied in one step, and the fourth seal may be 
formed in a second step. The side seal 94 as shown in Fig. 14A extends the length of the opening 
tab 88. Alternatively the side seal 94 may extend a portion of the length of the opening tab 88, or 
the side seal 94 may not extend into the opening tab 88 and may terminate at the end seal 86. 

Fig. 14B illustrates a cross section of the package 80" of Fig. 14A as viewed along the line 
X-X'. Fig. 14B illustrates absorbent article 81C and two side seals 94. Package 80", as illustrated 
in Figs. 14A and 14B, is formed from first piece of packaging material and a second piece of 
packaging material. The first piece of packaging material and the second piece of packagmg 
material may be the same material; alternatively the first piece of packaging material may be 
different from the second piece of packaging material. 

Packages 80, 80* and 80" illustrated in Figs. 12A, 13A and 14A may be made from many 
different materials. The material forming the package may be clear to allow the user to see the 
article in the packages. The material may have some indicia to indicate the size, or type of product 
enclosed in the package. This indicia may include color, or texture. Additionally the materia] may 
be printed with the type, the size or information relating to the usage of the product enclosed in the 
package. 

Fig. 15 iUustrates two packages formed with a common piece of packaging material and 
separated, wherein the two packages have then been placed next to one another with the firet 
package's opening tab edge adjacent to the second package's opening tab edge. For illustrative 
purposes only, the two packages are each similar to fin seal package 80A as may be formed using 
the ^aratus shown in Fig. lOA. Altanatively, the consecutive packages may be any two 
packages that are formed with at least one common piece of packaging material, which may be but 
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are not limited to fin seal packages, overlap seal packages, tbree-sided seal packages, and four 
sided-seal packages. 

la Fig. 15, the packages 80 are illustrated with ^d seals 86, and opening tabs 88. The 
opening tabs 88 have been configured with a pattern wharein the shape of one opening tab 88 is 
substantially nested with the shape of at least one immediately adjacent opening tab 88. The 
nesting of the opening tabs 88 is desirable to reduce flie amount of waste that is generated fi-om the 
originally supplied web of packaging material. Additionally, the nesting of flie opening tabs 88 
may eliminate the need to remove waste material during packaging, and in this way may simplify 
the packaging process. 

Figs. 16A - 16E ilhistrate the opening tab region of two packages wife various nested 
opening tabs 88, wherein the two packages have been separated, and then have been placed next to 
one another with flie first package's opening tab edge 89 adjacent to the second package's opening 
tab edge 89. For iUustrative purposes only, tiie packages in Fig. 16A - 16E are overlap seal 
packages. An opening tab 88 is formed fi-om a first portion 88* and a second portion 88*' (as 
iUustrated in Figs. 16A and 16E). As illustrated in Fig. 16A, the first portion 88% shown on the 
fi-ont of the package, may be directly in front of and coterminous wifli the second portion 88" 
shown on the back of the package. Alternatively, as illustrated in Fig. 16E, the first portion 88', 
shown on the front of the package, may be offset from, and non-ootermmous with the second 
portion 88", shown on the back of the package. As described above, a package may be opened by 
grasping the first portion 88' and pulling relative to the second portion 88", separating the first 
portion 88' and the second portion 88", thereby allowing the enclosed article to be removed. 

For an opening tab 88 to be functional, the length of each portion, which is the maximum 
distance that the packaging material that forms the opening tab 88 extends from the end seal 86, is 
desirably at least about 6 mm. If the maximum distance that the packaging material extends from 
the end seal 86 is less than about 6 mm, it becomes difScult for the user to grasp the opening tab 88 
with their fingers and to open the package. The first portion 88' and the second portion 88" of the 
opening tab 88 may be operatively associated or may be formed from a single piece of material, hi 
the example of a fin sealed package, the first portion 88', located on the front of the package, and 
the second portion 88", located on the back of the package, may be formed from the same piece of 
material, separated by the fold 83. hi a three or four sided seal package the first portion 88' (not 
shown) and flie second portion 88" (not shown) may be operatively associated by a side seal 

The opening tab 88 length may be at least 6; alternatively, at least 7; altematively, at least 
8; altematively, at least 9; altematively, at least 10; altematively, at least 11; altematively, at least 
12; altematively, at least 13; altematively, at least 14; altanatively, at least 15; altematively, at 
least 16; altanatively, at least 17; altematively, at least 18; altematively, at least 19; altematively, 
at least 20; altematively, at least 21; altematively, at least 22; altematively, at least 23; 
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alternatively, at least 24; alternatively, at least 25; or finally, alternatively, at least 26 millimeters, 
la addition, the opening tab 88 length may be less than 27; alternatively, less than 26; alternatively, 
less than 25; alternatively, less than 24; alternatively, less than 23; alternatively, less than 22; 
alternatively, less than 21; alternatively, less than 20; alternatively, less than 19; alternatively, less 
5 than 18; alternatively, less than 17; alternatively, less than 16; alternatively, less than 15; 
alternatively, less than 14; alternatively, less than 13; alternatively, less than 12; alternatively, less 
flian 11; alternatively, less than 10; alternatively, less than 9; alternatively, less than 8; or finally, 
alternatively, less than 7 millimeters. Thus, the amount of tab length may be at least 6 up to less 
than 27 millimeters; although the approximate tab length may vary according to, inter alia, the 
• 10 general design and mtended use of die package. 

Fig. 16A iDustrates the opening tab region of two packages with nested opening tabs 88, 
end seals 86. overlap seal 92, and opening tab edge 89. Ite opening tab edge 89 is substantiaUy 
linear with substantially right angles. The opening tab edge 89 may be formed using the apparatus 
of Fig. lOA, thaefore the first portion and the second portion of the opening tab 88 are 
conterminous, meaning the first portion and flie second portion of the opening tab 88 have opening 
tab edges 89 that substantially overlap. 

Figs. 16B, 16C and 16D show opening tab regions of two packages with alternative 
opening tab edges 89. In each. Fig. 16B, 16C. and 16D, the opening tab edge 89 may be formed 
using the apparatus of Fig. lOA, therefore the first and second portions of the opaiing tabs 88 are 
20 contominous. 

Fig. 16E shows the opening tab region of two packages with nested opening tabs 88 where 
the tab edges 89 are substantially non-coterminous. The material making up flie package may have 
been perforated, or in some other way the tab edge 89 may have been preformed but not separated 
before the package was formed; The tab edge 89 may have been formed in a process prior to the 
packaging process or as a part of the packaging process before flie package was farmed. Fig. 16E 
shows the opening tabs 88, end seals 86, overlap seal 92, and opening tab edge 89 and 89'. 
Opening tab edge 89 is present on the packagmg material on the fi-ont of the packages. Opening tab 
edge 89' is present on the packaging material on the back of the packages. Part of the first portion 
and part of the second portion of the opening tab 88 are therefore visible when the package is 
30 viewed firom the fi-ont. 

Figs. 17A - 17C illustrates the opening tab region of two packages with various tear 
initiating end seals, again, where the two packages have been separated, and then have been placed 
next to one another with the first package's opening tab edge 89 adjacent to the second package's 
opening tab edge 89. . Fig. 17A illustrates overlap seal 92, end seals 86, opening tabs 88, and tear 
initiating area 93. In contrast to the end seals 86 shown in Figs. 16A - 16E, the end seal 86 in Fig. 
17A has a tear initiating area 93 that prohndes into the opening tab 88. When the first and second 
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portions of the opening tab 88 are separated, this protrasion is the first area of the end seal 86 that 
begins to be separated and therefore open. This tear initiating area 93 provides a starting point for 
the end seal 86 to open, therefore the force required to open the end seal 86 may be less then the 
forces to open an end seal without a tear initiating area 93. The tear initiating area 93 in Fig. 17A 
comes to a point at the edge of the package. Alternatively, as illustrated in Fig. 17B, the tear, 
initiating area 93 may come to a point at some location between the two edges of the package. 
Alternatively, as illustrated in Fig. 17C, the tear initiating area may be curved at some location 
between the two edges of the package, or at the edge of the package (not shown). 

Fig. 18A representatively illustrates a three-sided seal package 80' with the fold 83 forming 
a longitudinal edge of the package. The package 80' has end seals 86, side seam 94, and opening 
tab 88. The opening tab 88 of flie package 80' illustrated in Fig. 18A extends longitudinally 
outward from the end seal 86, and laterally outward from iJie side seam 94. The opening tab 88 in 
this orientation provides two benefits. First, the opening tab 88 provides ttie user with a mechanism 
with which to open the product. Second, when many packages 80' are together in a stack or row, 
the opening tab 88 will protrude fi^m both the lateral side, and the longitudinal side, providing a 
method to easily remove a single product &om the stack or row from bofli the lateral and 
longitudinal side. 

The area of the opening tab 88 that extends laterally beyond the lateral seam is detennined 
in the following manner (as illustrated in Figs. 18A). First the area of the opening tab 88 is 
detennined by measurement with a ruler, or with an alternative appropriate method as known in the 
art Second, a line X is drawn along the exterior edge of the end seam 86 extending onto the 
opening tab 88. Next the area of the opening tab 88 which is on flie opposite side of the line X 
from the product. The opening tab 88 with area A, area B, and area C, shown in Fig. 21A would 
have a total area of A-fB+C, and an area of opening tab 88 extending from a lateral side of A+B. 
The percentage of the opening tab 88 extending firom the lateral seam would be 100*[(A+By 
(A+B+C)]. 

Utilizing the same method to determine the area of the opening tab 88 extending from a 
longitudinal seam would result in area B+C, and the percentage of the opening tab 88 extending 
from the longitudinal seam would be 100*[(B+C)/ (A+B+C)]. 

The opening tab 88 may not extend from a longitudinal seam, alternatively the opening tab 
88 may extend from a longitudinal seam at least 5; altematively, at least 10; alternatively, at least 
14; altematively, at least 20; altematively, at least 23; altematively, at least 30; alternatively, at 
least 33; altematively, at least 40; altematively, at least 46; altematively, at least 49; altematively, 
at least 53; altematively, at least 61; altematively, at least 67; alternatively, at least 70; 
altematively, at least 74; altematively, at least 78; altematively, at least 81; alternatively, at least 
86; alternatively, at least 90; altematively, at least .91; altematively, at least 94; or finally, 
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altemativel^r, at least 97 percent. Li addition, the opening tab 88 may extend from a longitudmal 
seam 100 percent alternatively the opening tab 88 may extent for a longitudinal seam no more tiian 
97; alternatively, no more than 91; alternatively, no more flian 88; alternatively, no more than 82; 
alternatively, no more than 75; alternatively, no more than 68; alternatively, no more than 63; 
5 alternatively, no more than 58; altematively, no more than 53; alternatively, no more than 49; 
alternatively, no more than 44; altematively, no more than 40; altematively, no more than 36; 
alternatively, no more than 31; altematively, no more than 26; altematively, no more than 21; 
alternatively,, no more flian 15; alternatively, no more than 12; altematively, no more than 10; 
altematively. no more than 8; ot finally, altematively, no more than 5 percent. Thus, flie amwmt of 
10 the opening tab 88 may extend from a longitudinal seam may vary from 0 percent up to 100 
peicKit; alfliough Uie q)proxiinate amount of extension may vary according to, inter alia, the 
general design and intended use of the package. 

The opening tab 88 may not extend from a lateral seam, altematively the opening tab 88 
may extend frran a lateral seam at least 5; altematively. at least 10; altematively, at least 14; 
15 altematively, at least 20; altematively, at least 23; altematively, at least 30; altematively, at least 
33; altematively, at least 40; alternative^, at least 46; altematively, at least 49; altematively, at 
least 53; altematively, at least 61; altematively, at least 67; altematively, at least 70; altematively, 
at least 74; ahematively, at least 78; altematively, at least 81; alternatively, at least 86; 
altematively, at least 90; altematively, at least 91; altematively, at least 94; or finally, altematively, 
at least 97 percent. In addition, the opemng tab 88 may extend from a lateral seam 100 percent 
altematively the opening tab 88 may extent for a lateral seam no more than 97; altematively, no 
more fean 91; altematively, no more than 88; altematively, no more than 82; alternative^, no more 
than 75; altematively, no more than 68; aKanatively, no more flian 63; alteanatively, no more ttan 
58; altematively, no more than 53; altematively, no more than 49; altematively, no more ftan 44; 
altematively, no more than 40; altematively, no more than 36; altematively, no more dian 31; 
altematively, no man than 26; altematively, no more than 21; altematively, no more than 15; 
altematively, no more than 12; altematively, no more than 10; altematively, no more flian 8; or 
finally, altematively, no more than 5 percent . Thus, flie amount of the opening tab 88 extend 
from a lateral seam may vary from 0 percent up to lOO percent; although the approximate amount 
of extension may vary according to, inter alia, the gaieral design and intended use of flie 
package. 

Fig. 18B representatively illustrates a three-sided sealed package 80' wifli the fold 83 
forming a lateral edge of the package. The package 80' has end seals 86, side seal 94, and opening 
tab 88. The opening tab 88 of the package 80' shown in Fig. 18B extends longitudinally outward 
from die side seal 94, and laterally outward from the end seam 86. 
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The singly packaged absorbent article is intended to provide benefits including 
convenience due to portability, as weU as discretion. Iq order to provide these benefits, it is desired 
that the absorbent article, when packaged, will have a configuration that permits it to be placed in a 
purse, a jacket pocket, a pants pocket, or a shirt pocket. Each type of pocket has somewhat 
different dimensions, but generally, it is desirable to have an article, for example, a single packaged 
diaper, which has a width dimension of less than 153 mm, a length dimension of less than 280 mm, 
and a depth dimension of less than 45 mm. More desirably, the article will have a width dimension 
138 of less flian 127 mm, a length dinuaision 140 of less than 140 mm, and a depth dimension of 
less than 38 mm. Even more desirably, the article will have a width dimension of less than 117 
mm, a length dimension of less than 102 mm, and a depth dimension of less than 45 mm. Yet even 
more desirably, the article will have a widfli dimension of less than 1 17 mm, a Icaigth dimension of 
less than 97 rmn, and a depth dimension of less flian 34 mm. Such ranges described herein provide 
a footprint, that is, an area, or projected area, as weU as a volume for the packaged absorbent article 
so that it easily fits into a shirt pocket, a pants pocket, a jacket pocket, a small purse, and so forth, to 
provide ease in carrying and concealing flie article. 

The area or foo^rint of the folded absorbent article is compared to the area of flie unfolded 
article as measured when the article is laid flat with unretracted elastics and extended to ungafliered 
length configuration of flie article (as exemplified by the disposable diaper 20). Desirably, the' 
ratio between flie area of the folded configuration and the unfolded configuration is less than 0.14. 
More desirably, the ratio between the folded configuration and the unfolded configuration is less 
than 0.13. Even more desirabfy, the ratio between the folded configuration and tihe unfolded 
configuration is less than 0.12. Yet even more desirably, the ratio between the folded configuratian 
and the unfolded configuration is less than 0.11. However, yet even more desirably, the ratio 
between the folded configuration and the unfolded configuration is less than 0.10. StiH yet even 
more desirably, the ratio between the folded configuration and the unfolded configuration is less 
than 0.09. Still yet even more desirably, the ratio between the folded configuration and the 
unfolded configuration is less than 0.07. Yet even more desirably, the ratio between the folded 
configuration and the unfolded configuration is less than 0.05. 

When an article is packaged, that is by way of non-limiting example vacuum packaged, it is 
expected that its size will be reduced in width, length, and depth, i.e., in three dimensions. Thus the 
size of tiie article is first reduced through the folding process and then further reduced through the 
packaging process. As measured in two dimensions, width and lengtii (area - cm^) and compared 
against a substantially similarly folded un-packaged article, the article is desirably reduced in area 
by more than about 10 percent. Even more desirably, the article is reduced in area by more flian 
about 12 percent. Yet even more desirably, the article is reduced in area by more than about 15 
percait Still yet even more desirably, the article is reduced in area by more than about 17 percent 
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However, even more desirably, the article is reduced in area by more than about 20 percent Yet 
even more desirably, the article is reduced in volume by more than about 22 percent. 

In addition to the area of the folded absorbent article, the volume of the article is desired to 
be such that it provides portability. The volume of the folded and singly packaged absorbent article 
is desirably less than 500 cm'. More desirably, the volume of the absorbent article is less than 250 
cm^ Even more desirably, the volume of fee absorbent article is less fean 200 cm^- Yet even more 
desirably, fee volume of the absorbent article is less than 165 cm^- StiU yet even more desirably, 
fee volume of the absorbent article is less than 115 cm'- However, yet even more desirably, fee 
volume of fee absorbent article is less than 82 cm' 

When fee article, as described above is packaged and measured in three dimensions i.e., 
width, lengfe and depfe (volume - cm') and compared against a substantially simflarly folded un- 
packaged article, the article is desirably reduced in volume by more than about 10 percent. Even 
more desirably, fee article is reduced in volume by more than about 15 percent Yet even more 
desirably, fee article is reduced in volume by more fean about 20 percent Stfll yet even more 
desirably, fee article is reduced in volume by more than about 30 percent However, even more 
desirably, fee article is reduced in area by more fean about 40 percent Yet even more desirably, 
the article is reduced in volume by more than aboxit 45 percent 

fa addition to the importance of fee size of fee package to provide fee stated benefits, fee 
invention provides an improved means for opening fee singly packaged disposable absorbent 
article. The amount of force reqmred to open fee package may be influenced by fee relative 
rigidities of fee materials being separated. The relative force of opening is less when the rigidities 
of fee materials being separated are dififerent from one anofeer, as conqjared to fee force of opening 
when fee rigidities of fee materials being separated are fee same. Material rigidity may be modified 
in a number of ways to provide desired packaging and opening characteristics. For example,, one 
way to modify fee rigidity of packaging materials includes changing fee composition of fee 
compounds that make up fee material. A second way to modify fee rigidify of packaging materials 
is to change fee thickness of fee material. A third way to modify fee rigidity of packaging materials 
is by changing fee topography of fee materials, for instance by embossing. These modifications, as 
weU as ofeer modifications as known in fee art may be used to eifeer increase or decrease fee 
rigidity of fee packaging materials. Alternatively, feese and ofeer modifications as known in fee art 
may be used in combination to modify fee rigidity of the packaging materials. 

A suitable technique for determining fee rigidity, stiffness values described herein is a 
Gurley Stiffiiess test, a description of which is set forth in TAPPI Standard Test T 543 pm-84 
(Stififeess of paper (Gurley type stifi&iess tester)). A suitable testing apparatus is a Gurley Digital 
Stifi&iess Tester Model 4171-0 manufactured by Teledyne Gurley (514 Fulton Street, Troy, NY 
12181-0088). This instrument allows fee testing of a wide variety of materials ferough fee use of 

-22- 



wo 2004/073569 



PCT/US2004/004233 



various lengths and widths in combination with the use of a 5, 25, 50, or 200 gram weight placed in 
one of three positions on the pointo- of the apparatus. 

It will be appreciated that details of the packages of the invention, given for purposes of 
illustration, are not to be construed as limiting the scope of this invention. Although only a few 
exemplary aspects of this invention have been described in detail above, those skilled in the art wiU 
readily appreciate that many modifications are possible in the exemplary aspects without materially 
departing from the novel teachings and advantages of this invention. Accordingly, all such ^ 
modifications are intended to be included within the scope of this invention, which is defined in the 
foUowing claims and aU equivalents thereto. Further, it is recognized that many aspects may be 
conceived that do not achieve aU of the advantages of some aspects, particularly of the preferred 
aspects, yet the absence of a particular advantage should not be construed to necessarily mean that 
such an aspect is outside the scope of the present invention. 
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What is claimed is: 

1 . A package enclosing a single disposable absorbent article, the package comprising a first 
piece of material and a second piece of material, the first piece of material and the second piece 
of material being operatively associated with one another to enclose tiie absorbent article, the 
operative association defining a seal, wherein at least a portion of the first piece of material and 
at least a portion of the second piece of material extend beyond the seal to deliver an opwiing 
element 

2. The package of claim 1, wherein the seal defines at least one lateral edge and at least one 
longitudinal edge, wherein a portion of the opening tab extends beyond at least one lateral edge 
of the seal, and a portion of the opening tab extends beyond at least one longitudinal edge of the 
seal. 

3. The package of claim 2, wherein at least 50% of the opening element extends beyond at 
least one lateral edge of the seal, and at least 50% of the opening element extends beyond at 
least one longitudinal edge of the seal. 

4. A package enclosing a single disposable absorbent article, the package comprising a layer 
of material having an interior surface and an exterior surface, the layer of material configured 
to provide an interior space and at least two lateral seals, the absorbent article being situated 
within the interior space of the package, wherein a portion of the layer of material extends 
beyond at least one lateral seal to provide an opening element. 

5. The package of claim 4 further comprising a longitudinal seal. 

6. The package of claim 4 wherein a portion of the layer of material is operatively associated 
with another portion of the layer of material to provide the interior space. 

7. The package of claim 4 wherein the opening element comprises an upper portion and a 
Iowa: portion. 

8. The package of claim 7 wherein the upper portion and the lower portion are non- 
coterminous. 

9. The package of claim 4, wherein the absorbent article is vacuum packaged. 
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10. The package as in either claim 1 or claim 4, wherein the opening element is coded to 
indicate the size or type of the absorbent article. 

1 1 . The package of claim 1 0, wherein the opening element is color coded to indicate the size or 
type of the absorbent article. 

12. The package of claim 10, wherein the opening element is tactilely coded to indicate the size 
or type of the absorbent article. 

13. The package of claim 7, wherein fee upper portion of the opening element and the lower 
portion of the opening element have different rigidities. 

14. A package enclosing a single disposable absorbent article, the package comprising a first 
piece of material and a second piece of material, the j&rst piece of material and the second piece 
of material being operatively associated with one another to enclose the absorbent article, the 
operative association defining a seal, wherein the seal defines at least one lateral edge and at 
least one longitudinal edge, wherein at least a portion of the fii^ piece of material and at least a 
portion of the second piece of material extend beyond the seal to deliver an opening tab, 
wherein a portion of the opening tab extends beyond at least one lateral edge of the seal, and a 
portion of fee opening tab extends beyond at least one longitudinal edge of the seal. 

15. The paclcage as in either claim 1 or claim 14, wherein the first piece of material and the 
second piece of material have different rigidities. 

1 6. The package as in either claim 1 or claim 14, wherein the absorbent article has a ratio in a 
folded configuration to an unfolded configuration of no more than 0.09. 

17. The package of claim 15, wherein the portion of the first piece of material and the portion 
of the second piece of material are non-coterminous. 

18. The package of claim 15, wherein the first piece of material is more rigid than the second 
piece of material. 

19. The package of claim 15, wherein the second piece of material is more rigid than the first 
piece of material. 
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20. The package as in either claim 1 or 14, wherein the package is vacuum packed. 
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